Podocyte polarity signalling.
The glomerular filtration barrier is a unique structure characterized by a specialized three-dimensional framework of podocytes. This review is aimed at describing the latest advances made in the understanding of polarity signalling pathways regulating the formation and the maintenance of the complex podocyte architecture. Podocytes are composed of a large cell body that extends primary and secondary processes. An apicobasal polarity axis allows for podocyte orientation between the urinary space and the glomerular basement membrane. Recent studies document that conserved polarity protein complexes such as the partitioning defective 3 (Par3), partitioning defective 6 (Par6) and atypical protein kinase C (aPKC) complex are essential regulators of podocyte morphology. Glomerular development, slit diaphragm targeting and apicobasolateral distribution of molecules seem to be tightly regulated by these polarity signalling pathways. Accumulating evidence indicates that conserved polarity protein complexes are essential for normal podocyte morphology and differentiation. The diseased podocyte, which typically presents with foot process effacement, might require these molecular guideposts when recovering from stress and when restoring normal podocyte morphology.